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Development of a Dual BEconomy

Most of the develOpi!.\[‘; O(v_onomi(\f. aroe (hlﬂl in character. One

segment of them is quite comparable to the We:
con evolved are more or less applica=

sbern capitalist economioes,

where economic principles that have b

ble. We shall designate this segment as the industrial sector. The other

conomic principles have limited
s. We

segment of these economies is such that e
applicability as the productive activity rests largely on tradition
shall call this sector the traditional sector, The main distinguishing
feature of these two secfors, on which the following discussion rests,
that while thé output attributable to the last worker in the industrial
sector is equal to the wage-rate, it is not necessarily so in the tradi-
tional sector, .The latter is a fair description of the situation since

most of the productive activity in the traditional sector is conductad in
form of household enterprises, where any equality between the inputed
earnings and the contribution of a working member of the family is only
accidental., In the industrial sector, hdwever, the assumption of the equa-
lity between the wage-rate and the marginal productivity of labour is quite

reasonable, We shall assume that the average wage rate is the same in both

is

the sectors; the familiar assumption that all the wages are consumed is
implied, The role of rate of interest is suppressed on the assumption that
-a ‘developing economy in its early stages is very short of capital and has
abundant profit opportunities, so that all savings are automatically in-

vested,

These assumptions .are common to those used by Rauis and Fei in
their interesting articlesl)which have served as the starting point for

the following study, We have tried to relax some other assumptions used by

ni® Gustav Ranis and J.C.H. Fei: "A Theory of Economic Development" Americ

Economic Review, 1961 - ! Innovation, Capital Accumulation and
Economic Develoément“ American Economic Révieg 19%3.

. This: memo. contains the model as such Mr, M, Hoin¥ in association wit)
% Mr, Khairy is engaged in finding - numerical solutions | I am gratef

to Dr.Salah Hamid for allowing the Use of computation facilities and
for his encouraging attitude in general.
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the co-authors which we think are too restrictive and have tried to answer
some other questions which were not raised by them, but which we think

are very pertinent and important, The two crucial assumptionsz) made by
Ranis and Fei, which are mainly responsible for the elegant and simple
result they derive, are that the marginal physical productivity changes at
a constant rate as employment in agricultural sector varies, i.e.,, MPP
curve is a falling straight line and that'an increase in agricult}al pro=
ductivity shifts the entire TPP (total physical productivity) curve "upward"
proportionalyi, i.eey '"the new TPP curve is obtained by multiplying the
initial TPP curve by a constant', The major shortcoming of the models of
the coauthors is that they discuss the disposition of the agricultural out-
put, but ignore that of the industrial output. The process of capital
formation which is central to any dynamic growth theory is conspicuously

absent. The opportunity of determining the marginal productivity of factors

in the two sectors through the reallocation of growing labour and capital
in the balanced way with which they are mainly concerned is simply forgotten.
The result is that their approach can at best be described as partial

comparative static. Their second article does little to alter this view

Since it simply demonstrates that variations in the rate of labour employ-
ment over what is employed in proportion to the growth of capital is due
to technological changes and innovation. Our aim is to relax the assumptions

and to remove as far as possible the shortcomings stated above.

In section II, we give the main balanced growth model and its solution
under the assumption of a given rate of growth of employment in the indus=-
trial sector. Section III deals with optimal allocation factors of production.
Section IV takes up the problem of the commercialisation point, viz., the
time point when the marginal productivity in both the traditional as well as
the industrial sector equal the wage rate. Section V studies the effect of
the inflow of foreign capital on the commercialization point. In section '

non  Ranis and Fei:"The Theory of Economic Development", American Economic
1961, pp. 456-47.

"3 cf, Am. Ec. Rev. 1963.
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we envisage a altuation tn whioh the Lraditional pacbor doas nob only

produoes Ltema of diveol consumptlon, bub alao vav maberiale Vo be uped

in the Industylal nﬁuhnr.h) "
The modal assuman fullsubilaotion of wl) capital, The produstive
aotivity in both weotors {u aswsumed Lo he sharaolorigsd by a homopeneous
production funetion of degres ona, The demand palbern doas nol change,
Dimcontinuity in the production funebion due Lo innovalion ala, doss not
ogour.
[l
Iha . Modal
The model conatitutes of 15 equations
P = Pl + Pa (1)
i) ]
Py m Py (g oy K y) (2)
Py w Py (L, K ) (3) &
P. at b «% "
p =0 . ()
- 1"
P, wCyL +K, (%)
L e
K =K+ A Ky at e & Ky, dt .
o o 1 1 1f pe (6)
= K r
Ko by o1’ Koa ("
L = Ll + L2 (8)
ngn  As it has not been posaibie to find a mathematical solution to the
model and work at numerical solutions is still under way on the IBEM
1620 of the Operations Research Centre, section III and the succee-
ding ones will be taken up later, may be, through use of same
variational calculus.
v
Y
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° _nt
L=k o 9)
0 n,t
ll2 - L2 e 2 (10)
v BP
v Y—%’LL o {3 (11)
2
W = Cl + C2 (12)
Com €8 emt (13)

Equation (1): Total output in the.economy, p. is equal to the
sum of the outputs in the traditional sector, P19 and that of the industrial
sector, Poe We shall denote the symbols and the parameters partaining to
the traditional sector with sﬁbscript 1 and the industrial sector with
subseript 2,

Equation (2): The production possibilities in the traditional

sector where Llis the amount of labour employed and ko is the amouni of

1
capital utilized (capital includes land) is represented by the Cobb-Douglas
production function,

both the elasticities a » b1 are greater than zero.

Equation (3): The production function is given here also by the

Cobb-Douglas type:

a, bo
p =u A (3)
2 2 2 o2
where the elasticities 359 b2 are both positive and ins the amount of labour
employed in the industrial sector and K 2is the amount of capital utilized.
o
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Equation (4): Out of the traditional sector production a quantity
related to the total population as C1 L is consumed and the remaining part

I'{‘ is invested

Equation (5): Here also, the output of the industrial sector,

Pp is partly consumed at the average rate of C, and the rest, kZ' goes to
capital formation.

Equation (6): Total capital stock is equal to the initial
capital plus the sum of additions to it from both sectors.

Equation (7): The total capital stock is then fully utilized in
both sectors.,

Equation (8): The sum of Ly, Lois the total labour force, L.

Equation (9): The total labour force is growing with a rate
n, with an initial value i s

Bquation(10): The labour absorption in the industrial sector

has a rate of growth n,, The employment in the initial period is Lgo

Equation(1ll): The average wage r.te W, which equals the average
per capita consumption is supposed to be the same in the two sectors,

Equation(12): The average wage rate is the sum of the average

consumption for worker of the traditional output and industrial output.

Equation(13): The trend of the average percapita consumption of
the industrial output is given an exponential shape with the rate m.

We have 13 hnknowns; namely:

P =Pt' ,Pl HP‘{ v Po = Py

t t ' t
- kb - xt : = kb & =
K, =B ,k, =K o K, = S kl =k k= &,
t t
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Home _Modifications

If we have to deal with the case where investment is initiated
only in the industrinl sector i,e, Rln zoro, considering Clas constant, we

have’ (Y = 1 thﬁoumhout this section)

1
C1 " _Z_m
et ¥ wacd ¢ @ "(1'°2)Kb2
e T o™ Upds Ly o2
also we have
1/b
528 K, (u - )
1 3%
Ly
k = /_Pa \Ub, sk +C, L\/P2
02 o N - S
2 1L, e 2

t
This gives the path of K0 in this case by the differential

equation.
K = (Ko * Gl )1/b2 ( 5 . 1/v
( Mg b sy e (8 & w
u, _a %j@l (I=Lp)%y gzﬂ (B +CoL) 023
2 2 o
2 et
. t nt
where L = Lo ent ’ L2 = L; eng ’ 02 = CZ e

Another modification may ,be that the traditional sector provi

the industrial one with a technically determined portion as raw materise

i.eo replacing K1 in our original model by & pa(where O8is a given techr

parameter), We can then derive, considering C, as @ eovslant
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-3 ¥ =3 i
- 002—“282%

also E =K _(
o °

K =%)1ﬁ2 £ +c 1 \1/®2
02 2a — Q Z
- ()

and this gives the differentizl eguation:

2 1
K +C,L ) /bz

8=

‘ L g o 3 } . 1
- a ) "

wvhere

L-Loent.L aLoenat s C = CO e=t
2 2 2

It's a well known phenomenon that efficiency of production in-
crease year after year due to technological progress and growing experience,

One simple may to represent technical progress is to multiply the
function by an exponential factor., This can be allowed for by writting

o vyt o _vot
U= u) € i Uy & Uy €27 ypore Vi s Vp are the annual rates of growth of

efficiency in production and can be taken w Sewa Gou equal.

- - ; :
CamScanner s Ligs d> guxaall



https://v3.camscanner.com/user/download

